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摘  要 
金属间相互作用广泛存在于金属簇合物中，特别是当存在两个或多个 d10 电
子构型的金属核心时，可形成同金属或异金属间的相互作用。拥有 d10 闭壳电子














护，通过其与有机胺反应，生成了一系列 N 中心的 AuI-AgI化合物，并对其光学
性质进行了研究。具体内容如下： 
1）有机胺作为良好的模板，可在温和条件下与 OAu3化合物反应生成 NAu3
类化合物。以 Ph2Ppy 配体保护的[OAu3Ag(Ph2Ppy)3](BF4)2 为前驱体与多齿有机
胺进行反应，在引入异金属生成 RNAu3Ag 的同时，多齿有机胺在此基础上可以
通过更多的 N-Au 键、N-Ag 键、Au-Au 相互作用和 Au-Ag 相互作用产生更多变
体，得到丰富的高核 AuI-AgI簇合物。由于配体的变化及金属间相互作用的重组，
化合物的光学性质也出现了明显的变化。 
2）以 PhPpy2 配体保护的[OAu3AgPhPpy2)3] (BF4)2 具有非常活泼的反应性，
通 过 与 体 系 中 的 甲 醇 发 生 作 用 ， 可 活 化 一 系 列 化 合 物 。 通 过
[OAu3AgPhPpy2)3](BF4)2 与有机伯胺的反应，可在 RNAu3Ag 的基础上进一步反
















体 和 吡 啶 基 配 体 ， 通 过 新 配 体 的 作 用 可 形 成 更 大 的
[NAu9Ag4(PhPpy2)4(OPPhpy)(C5H4N)5]2(BF4)8 化合物。该化合物具有多种发光响
应机制，特殊的 PhPpyO-配体使该化合物具有非常特殊的酸碱响应荧光开关性质，
而吡啶基配体所保护 Au3 平面结构之间的 Au-Au 键距离随温度变化而是化合物
的发光对温度发生响应。 
 

















Intermetallic interactions are widely present in metal clusters, especially when 
there are two or more metal cores of d10 electron configuration, which can form 
interactions with metal or isomeric metals. In the AuI system with d10 shell electron 
configuration, Au-Au interaction exists not only, but also with AgI. These compounds 
have high-intensity and long-life luminescence properties in the visible region, which 
can respond to a variety of factors, and the application prospect is broad. 
Over the past three decades, the AuI compounds centered on the main family 








2+, have attracted widespread attention and 
research. The center of the main group elements to exceed the usual ways of bonding 
with AuI form hypercoordination compounds. Due to the weak affinity of O-AuI, the 
active [O(AuPR3)3]
+ compounds can be further reacted as precursors under suitable 
conditions to produce the above-mentioned other compounds with the main group 
elements as the center. By introducing a nitrogen-containing phosphine ligand, the 
OAu3Ag precursor with more reactive can be synthesized. At the same time, the 
heterogeneous metal can be introduced into the cluster with the main group element as 
the center. 
In this paper, the active precursors of OAu3Ag, which were protected with two 
different nitrogen-containing phosphine ligands, reacted with organic amines and a 
series of N-AuI-AgI compounds were formed and their optical properties were the study. 
The details are as follows: 
1) organic amines are good templates which can react with OAu3 under mild 
conditions to form NAu3 compounds. The reactions of [OAu3Ag(Ph2Ppy)3](BF4)2 
protected by Ph2Ppy ligands as precursors with multidentate organic amines can 
introduce heterogeneous metal and form N-Au bonds, N-Ag bonds, Au-Au interaction 
















Due to the change of ligands and the recombination of intermetallic interactions, the 
optical properties of the compounds also change significantly. 
2) [OAu3AgPhPpy2)3](BF4)2 protected by PhPpy2 ligands has a very active 
reactivity and can activate a series of compounds in the presence of methanol. The 
reaction of [OAu3AgPhPpy2)3](BF4)2 with organic primary amine can be further reacted 
on the basis of NAu3Ag to form a hypercoordinated NAu4Ag core, as the PhPpyO
-
ligands and pyridyl ligands were formed by the hydrolysis of PhPpy2 ligands, forming 
a larger [NAu9Ag4(PhPpy2)4(OPPhpy)(C5H4N)5]2(BF4)8 compound. The compounds 
have a variety of luminescent response mechanisms. The unique PhPpyO- ligands make 
this compound a special acid-base response luminescence switch properties, and the 
wavelength of luminescence is depended on the distances of Au-Au bonds between two 
Au3 planes which are responded to temperature. 
 


























史上，直到二十世纪五十年代，金化学才开始受到关注。1988 年，德国科学家 H. 










    1988 年，Schmidbaur 首次提出 Au-Au 相互作用（Aurophilicity），指的是在
AuI之间存在的非共价键作用，作用距离在 2.70-3.50 Å之间，小于两个 AuI之间


















由于相对论效应的影响，6s 轨道收缩，其能级降低至与 5d 轨道接近。在合
适的化学环境中，电子构型为 5d106s1 的 Au0 可失去一个电子而形成电子构型为





图 1.1 两核金的 Au-Au 相互作用示意图 
 
在很多含有多个 AuI的分子或离子中可以观察到分子内的 Au-Au 相互作用。
以两核金体系为例（如图 1.1），根据配体的不同可将分子内的相互作用存在 semi-
supported 和 fully-supported 两种形式。在多数情况下，AuI与一个或两个双功能
配体进行直线二配位，在少数例子中也存在三配位的模式。而与之相反，任何分
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